SURGICAL TECHNIQUE
The`classical' method of caesarean section is via a midline abdominal incision and a 12±15 cm uterine incision, longitudinally along the midline of the anterior uterine wall after correction for dextrorotation. Most sections today are lower segmentÐthat is, via a transverse incision in the lower segment of the uterus, with opening of the abdominal peritoneum as high as possible to avoid inadvertent injury to the bladder, and with division of the uterovesical fold of pelvic peritoneum to re¯ect the bladder downwards. This is usually through a lower transverse (Pfannenstiel) skin incision. The shift to lower-segment caesarean section accelerated in the 1940s, when this method was seen to have contributed greatly to a reduction in maternal death rates. The reasons for this are several. The lower segment, especially in labour, is thinner and less vascular and therefore less liable to bleed during the operation. The site of the incision and the ability to cover the wound with peritoneum means that sepsis due to soiling of the peritoneal cavity by infected material, and potential adhesion formation, is less likely. Most importantly, the likelihood of scar rupture in a future pregnancy is minimized. The risk of rupture of a lower segment incision is around 0.5%, compared with 2.2% for classical incision 4±6 . In addition, the Pfannenstiel incision gives a better cosmetic result. These factors, of course, are irrelevant if the mother is already dead.
Where speed of delivery is of utmost importance, there is no doubt that a classical approach is faster, aided by the natural diastasis of the recti muscles that occurs in late pregnancy 7 . The Royal College of Obstetricians and Gynaecologists does not have guidelines for postmortem delivery, but several texts cite the classical method as indicated 8±10 . We have found no published recommendation for use of the lower-segment approach.
POSTMORTEM OR PERIMORTEM?
The Con®dential Enquiry into Maternal Deaths, ®rst published in 1957, introduced a new system designed to involve all those who might contribute information, including obstetricians, midwives and general practitioners, and thus shed greater light than earlier methods on the primary avoidable factors 11 . In the ®rst enquiry, 1952± 1954, the principal cause of death was`toxaemia' followed by haemorrhage, abortion and pulmonary embolism. In the enquiry of 1994±1996, the leading cause of death was thromboembolism, followed by pregnancy-induced hypertension, haemorrhage and amniotic¯uid embolism 12 . Deaths from sepsis and anaesthesia have declined with the advent of safer anaesthetic methods and the widespread use of antibiotics.
In the 1985±1987 triennium, the Con®dential Enquiry introduced a new term, perimortem caesarean section, for cases where the patient was moribund or in extremis, or was on cardiopulmonary resuscitation before the caesarean section and showed no signs of recovery afterwards 13 . Accurate data regarding the incidence and outcome of postmortem and perimortem caesarean section are dif®cult to obtain, since the Con®dential Enquiry reports only those deliveries where the mother has died and not those where the mother has been successfully resuscitated (Table 1) . Additionally, the circumstances and cause of maternal death are not always recorded. The most common reason for postmortem caesarean section is a road traf®c accident, and most of these operations are done in the casualty department to which the mother is ®rst brought. This is in striking contrast to the overall causes of maternal death, where road traf®c accidents stand only at number 8.
Resuscitation in late pregnancy
There have been several reports of successful resuscitation of both mother and baby after caesarean section even when there was no apparent maternal cardiac output or audible fetal heart 14±16 . Indeed, caesarean section is well established as part of the resuscitation process in the near-term pregnant woman 17, 18 . In late pregnancy the effectiveness of cardiopulmonary resuscitation is compromised by aortocaval compression, with obstruction of the inferior vena cava limiting venous return to the heart 19 . The stroke volume of a term pregnant woman lying supine is only 30% of normal, but if the patient is placed in a left lateral tilt, stroke volume and cardiac output increase by at least 25% 20, 21 . Lateral tilting should therefore be the ®rst manoeuvre in the event of cardiac arrest 22 , but if suf®cient cardiac output is not achieved within ®ve minutes, delivery of the fetus should be considered 14, 15, 17 . Emptying of the uterus will increase cardiac output by 60±80% of prepregnancy levels, and thus gives a chance for recovery of maternal circulation, with potential for survival of both mother and fetus. It is important to continue cardiopulmonary resuscitation throughout delivery so as to maintain blood¯ow to the uterus. Speed is even more important than in a non-pregnant patient, since the higher oxygen requirements render the pregnant woman (and the fetus) less tolerant of hypoxia 14, 16 .
Outcome
The Con®dential Enquiry for the 1994±1996 triennium recorded 8 perimortem and 5 postmortem caesarean sections. Only 2 babies were born alive, of whom one died in the early neonatal period and one survived with normal neurological development. Both these babies were from the perimortem group. In the past twenty-®ve years there have been 56 postmortem caesarean sections, with 6 neurologically normal surviving babies (survival rate 10.7%) ( Table 2 ). 8 more infants were born alive but died within the early neonatal period. Additionally, in the ten years since the term perimortem caesarean section was introduced, there were 40 such deliveries, 25 with healthy survivors (62.5%). The higher success rate for perimortem deliveries is probably due to the shorter interval between 7
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V o l u m e 9 3 J a n u a r y 2 0 0 0 loss of maternal cardiac output and delivery of the fetus. In the UK in a year, with about 700 000 maternities, there will be one perimortem or postmortem caesarean delivery for 170 000 deliveries. With consultants responsible for an average of 590 deliveries per year, most obstetricians will never have to consider caesarean section in these circumstances. In the last triennium, if just one infant had survived after postmortem caesarean section, the survival rate would be 20% rather than zero. The likelihood of postmortem caesarean section resulting in a living and neurologically normal infant is related to the interval between onset of maternal cardiac arrest and delivery 2, 14, 17 . In the most comprehensive review of the world literature, Katz et al. 3 summarized the successful cases of postmortem caesarean section reported between 1900 and 1985. 93% (57 of 61) of the surviving neonates were born within 15 minutes of maternal death, and only 2 had neurological de®cits. 70% of the survivors were delivered within ®ve minutes.
Accurate information regarding the preceding condition of the mother, the timing of cardiac arrest and the length of resuscitative measures may in¯uence the decision whether to do a caesarean section. If maternal demise has been rapid, fetal survival is more likely than if there is some chronic disease and the fetus has been exposed to prolonged hypoxia and side-effects from maternal drug ingestion 2, 23 . More importantly, the shorter the interval between onset of maternal cardiac arrest and commencement of cardiopulmonary resuscitation, and the shorter the time taken to deliver the fetus once cardiopulmonary resuscitation is in progress, the more likely it is that a surviving fetus will be neurologically intact. This is undoubtedly why the fetal survival ®gures are so much better for perimortem than for postmortem caesarean section.
The`best' scenario would be sudden but anticipated arrest in a previously healthy woman, where preparations for bedside emergency delivery have been made. If the necessary staff and equipment are ready, the arrest-todelivery time will be minimized. However, many postmortem and perimortem caesarean sections are done in the casualty department; wherever it happens, caesarean section packs and neonatal resuscitation equipment need to be immediately available, along with experienced obstetricians, paediatricians and anaesthetists readily to hand. The Con®dential Enquiry has expressed concern in the past that postmortem delivery was being undertaken by inexperienced junior staff, with poor fetal outcome when fetal rescue operations are attempted`in understandable but inappropriate circumstances'. It emphasizes the need for clear policies on performance of perimortem and postmortem caesarean section, known to all staff, including accident and emergency 24 . It further recommends that the decision to proceed to caesarean section should be made at consultant level, preferably after discussion with the relatives 25 .
COMMENT
Many obstetricians might be reluctant to deliver a fetus when there has been prolonged maternal cardiac arrest, with the prospect of the double tragedy of the remaining partner being left to bring up a severely handicapped child. However, on review of the outcome of postmortem caesarean section as reported in Con®dential Enquiries over the past twenty-®ve years, there is no reported case where survival beyond the early neonatal period was accompanied by neurological disability. It would seem that if the fetus survives delivery and the ®rst few days of life, its chances of normal survival are good. DePace et al. 26 described successful resuscitation of both mother and baby after 25 minutes of advanced cardiopulmonary resuscitation, which had been begun immediately after maternal cardiac arrest. Lopez-Zeno et al. 27 reported intact fetal survival with delivery 47 minutes after fatal maternal injury by gunshot wound, with the mother having received no resuscitation until 25 minutes after injury. Although these cases are unusual, they highlight the fact that a decision not to deliver the fetus may well leave unanswered questions not only for the obstetricians but also for the remaining family.
